
P.O. Box 802, Benicia, CA, 94510<< 707-751-0655>> 707-751-0653 (fax) << ecmgrp@aol.com

ECM group
August 29, 2006

Peter Van Alyea
50 Professional Center Drive, Suite 100
Rohnert Park, California 94928

Re: Case Closure Proposal  - Former Eureka Bulk Plant
105 X Street, Eureka, California

Dear Mr. Van Alyea:

ECM Group has prepared this closure proposal for the above-referenced site (Figures 1 and 2,
Appendix A).  A Corrective Action Plan (CAP) was prepared for the site in 2003 which
recommended soil excavation as the most cost effective and technologically feasible remedial
alternative.  Remedial overexcavation was conducted at the site in 2004.  Since the excavation,
the site has been monitored for six quarters to verify the effectiveness of the remedial action. 
Fate and transport modeling has been conducted to predict future extent and contaminant
concentration in the groundwater plume, and to provide an estimate of time required for natural
attenuation to reach the clean-up objectives (Appendix D).

Case closure is appropriate for the following reasons:

1.) The major source of groundwater contamination (contaminated soil) has been
removed.

2.) Contaminant levels are decreasing or stable in all site wells.

3.) The only potential sensitive receptor identified near the site is the Eureka Slough,
located approximately 700 ft east (downgradient) of the release.  Fate and
transport modeling indicates the groundwater plume will never reach this receptor. 

4.) No complete exposure pathways or potentially complete exposure pathways exist
at the site.  No water wells are known to be in use.  The municipal drinking water
supply is sourced from the Mad River.  Any future municipal wells could not
practically be located east or north of the site due to the presence of the (saltwater)
slough.   

5.) Through continued natural attenuation and degradation, MCLs will be obtained
within decades.  There is no justification for continued site monitoring. 

6.) The site conditions do not present a potential threat to human health or safety, or
to the environment.  

In summary, remaining hydrocarbons will continue to degrade with time and case closure is
recommended for this site.  Site wells should be properly destroyed at this time.
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Site History 

Information regarding site history and past use of the site has been provided by Redwood Oil
Company.  The facility, located at 105 X Street, in Eureka, California, was used as a bulk storage
and distribution facility for fuel and fuel products.  Age of the facility is unknown.  The facility
was purchased by Redwood Oil Company in 1989.  In March of 1999, use of the facility as a
bulk storage and distribution facility was terminated.  The site is currently a trucking dispatch
office.

Historically, a number of Above Ground Storage Tanks (ASTs) were located at the facility. 
Information regarding exact number, size, and type of ASTs used at the site in past decades is not
available for this document.  In 1999, four ASTs were located at the facility: a diesel AST, an
unused 1,000-gallon AST, a 500-gallon AST used to hold “grout oil” (i.e. discarded oil [not used
crank-case oil] from various applications such as chainsaw lubricating oil) and a 200-gallon
kerosene AST.  The diesel AST, the 1,000 gallon unused AST, and the 500-gallon “grout oil”
AST were located in the containment area (Figure 3, Appendix A).  The location of the kerosene
AST is shown on Figure 3 (Appendix A)..

In 1999, soil containing petroleum hydrocarbons was excavated from the site.1 Excavation limits
are shown in Figure 3 (Appendix A).  Total depth of the excavation was approximately 2.5 ft
below ground surface (bgs).  Approximately 40 cubic yards of soil were excavated.  Groundwater
was observed in the excavation at a depth of approximately 2.5 ft bgs.  Five soil samples (labeled
1 through 5) and one water sample (W-1) were collected from the excavation.  Analytical results
for the soil samples from the excavation are shown in Tables 7 and 8 (Appendix B).  Analytical
results for the groundwater sample collected from the excavation are shown in Tables 4, 5, and 6
(Appendix B).

On December 21 and 22, 1999, seven temporary soil borings (B-1 through B-7) were installed at
the site.2  Soil and groundwater samples were collected from the borings.  Boring locations are
shown on Figure 3 (Appendix A).  Analytical results for soil are shown in Table 9 (Appendix B),
and analytic results for groundwater are shown in Table 4 (Appendix B).

On April 13, 2001, four monitoring wells (MW-1 through MW-4) were installed at the site
(Figure 2, Appendix A).3  Soil and groundwater samples were collected from the wells.  
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Analytical results for soil are included in Table 9 (Appendix B).  Cumulative analytical results
for groundwater are shown in Tables 2 and 3 (Appendix B).  Well construction details and
cumulative groundwater elevation measurements for all monitoring wells are listed in Table 1
(Appendix B). 

On March 4, 2002, one soil boring (B-8) was installed to the north of the site.  On December 6,
2002, one soil boring (B-9) was installed to the south of the site (Figure 3, Appendix A).    

On January 30, 2003, six temporary soil borings (B-10 through B-15) and two monitoring wells
(MW-5 and MW-6) were installed at the site (Figure 3, Appendix A).4 Well construction details
and cumulative groundwater elevation measurements for all monitoring wells are shown in Table
1 (Appendix B). Cumulative analytical results for soil samples are listed in Table 9 (Appendix
B).  Cumulative analytical results for groundwater are shown in Tables 2 and 3 (Appendix B).   

Boring B-8A was installed in the same location as boring B-8 in January 2004 to verify the
results of Boring B-8.

In September, 2004, a remedial excavation was conducted to remove heavily impacted soil from
the center of the site.5  Approximately 1,000 cubic yards (CY) of contaminated soil was
excavated and removed from the site.  Total depth of the excavation was approximately 5 ft bgs. 
The finished extent of the excavation and soil sampling locations are shown on Figure 3
(Appendix A).  Underground piping remaining at the site was removed during the course of the
excavation.

Geologic and Topographic  Setting 

The site is located in the City of Eureka, Humboldt County, California.  The topography of the
site is relatively flat.  The Pacific Ocean (Arcata Bay) is located approximately 0.2 miles north of
the site.  

Site monitoring wells have been monitored on a quarterly basis since their installation.  Direction
of groundwater flow has consistently been easterly.  Depth to groundwater in the six site wells
has varied between approximately 1 and 4 ft bgs.  The gradient from the most recent sampling
event (May 23, 2006) was calculated to be easterly at 0.006 ft/ft (Figure 3, Appendix A).  Boring
logs indicate that subsurface formations to a depth of approximately 5 ft bgs consist of low-
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permeability silts and clays.  Formations below 5 ft consist of silty sands, with substantial
percentages of silt and clay.

The site and surrounding area are shown on Figure 4 (Appendix A).  A branch of the Eureka
Slough is located approximately 700 ft east (downgradient) of the site.  No other receptors or
potential receptors have been located in the vicinity of the site.  The area to the north of the site is
undeveloped wetland.  Residential units are located immediately south of the site.  Commercial
properties are located to the east of the site.  The area to the west of the site is mixed residential
and commercial.

City of Eureka Public Works staff have confirmed that the municipal water supply is provided by
the Mad River, and that no wells are present or planned in the vicinity of the site.6  

Cleanup Levels 

The goal of remedial actions at the site has been cleanup to levels attainable through application
of best practicable technology, and cleanup to protective water quality levels.  The following
goals are listed for this site:  

Constituent Cleanup Goal (ppb)

Gasoline 100

Benzene 1.0 

Toluene 150

Ethylbenzene 300

Xylenes 1750

Methyl tertiar y butyl

Ether (MTBE)

5

Contaminant Concentrations in Groundwater

Historical analytical results for groundwater in monitoring wells are tabulated in Tables 2 and 3
(Appendix B).  Trend graphs for gasoline, benzene, and MTBE for all monitoring wells are
shown in Graphs 1 through 12 (Appendix C).
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Hydrocarbons as Gasoline and BTEX

Clean-up goals for hydrocarbons as gasoline and BTEX have been attained in all wells except for
MW-3 and MW-5, and except for occasional benzene detections in MW-1.  Trend graphs
indicate a decreasing trend for gasoline in MW-3 and MW-5.  The most recent results for
gasoline in MW-3 and MW-5 were 730 ppb and 92 ppb,  respectively.  The most recent results
for benzene were < 0.5 ppb (non-detect) in MW-5, and 0.58 ppb (just above the detection limit)
in the sample from MW-3.  Benzene was reported in MW-1 samples in November 2005 and
February 2006.  However, the most recent results for well MW-1, from May 2006, were non-
detect for benzene. 

MTBE

Results for MTBE have consistently been at or near the cleanup goal of 5 ppb in all wells except
MW-1.  Between February 2002 and February 2005, MTBE concentrations in MW-1 showed an  
increase during periods with an elevated water table.  Since February 2005, the MTBE
concentrations reported in MW-1 have generally declined.  The most recent result for MTBE in
MW-1 (in May 2006) was 7.6 ppb. The MTBE concentration vs. time in MW-1 is shown in
Graph 2 (Appendix C), and also includes the groundwater levels in MW-1 vs. time.

Fate and Transport Modeling 

Fate and transport modeling was conducted for benzene and MTBE at this site to provide an
estimate of time required for natural attenuation to reach the clean-up objectives.  The modeling
program used was BIOSCREEN, a plume modeling program released by the EPA which
simulates remediation through natural attentuation at petroleum fuel release sites.7  A detailed
discussion of modeling assumptions, input parameters, and results is provided in Appendix D. 
The model results are summarized as follows:

- No significant migration away from the former source zone is predicted for benzene or
MTBE.  No detectable concentrations of benzene are predicted at a distance of greater
than 80 ft from the source.

- No contaminants are predicted at concentrations above the MCLs at a distance more than
80 ft from the former source area.
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- Cleanup goals for MTBE and benzene are expected to be reached after 60 years at a
distance of 80 ft or less from the source, and within 130 years for the former source area.   

Conclusions

Case closure is appropriate at this site for the following reasons:

1.) The major source of groundwater contamination (contaminated soil) has been
removed.

2.) Contaminant levels are stable or decreasing in all site wells.

3.) The only potential sensitive receptor identified near the site is the Eureka Slough,
located approximately 700 ft east (downgradient) of the release.  Fate and
transport modeling indicates the groundwater plume will never reach this receptor. 

4.) No complete exposure pathways or potentially complete exposure pathways exist
at the site.  No water wells are known to be in use.  The municipal drinking water
supply is sourced from the Mad River.  Any future municipal wells could not
practically be located east or north of the site due to the presence of the (saltwater)
slough.   

5.) Through continued natural attenuation and degradation, MCLs will be obtained
within decades.  There is no justification for continued site monitoring. 

6.) The site conditions do not present a potential threat to human health or safety, or
to the environment.  

In summary, remaining hydrocarbons will continue to degrade with time and case closure is
recommended for this site.  Site wells should be properly destroyed at this time.
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Thank you for the opportunity to provide services for this site.  Please call if you have questions
or require additional information.

Sincerely,
ECM Group

Chris Bramer
Professional Engineer #C48846 

Attachments:

Appendix A - Figures
Appendix B - Tables
Appendix C - Graphs
Appendix D - Fate and Transport Modeling

cc: Ms. Kasey Ashley, RWQCB, North Coast Region
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Figure 1.	 Site Location Map - Former Redwood Oil Bulk Plant, 105 X Street, Eureka, California

99-110-04 [Site Loc map]  4/16/02

4th

H
ar

ri
so

n
 A

ve
n

u
e

14th Street

2nd

3rd

I Street

7th Street

Fa
ir

fi
el

d 
St

re
et

SITE

255

101

101

U V
W X

T

3rd
4th

2nd
1st

6th

5th M
yrtle

Br
oa

d
w

ay

Buhne Street

W
e

st      A
ve.

HUMBOLDT BAY

NATIONAL WILDLIFE

REFUGEINDIAN ISLAND

WOODLEY ISLAND

ARCATA  BAY

S
A

M
O

A
  

P
E

N
I N

S
U

L
A

H
U

M
B

O
L

D
T

  
B

A
Y

N

0 2700 ft.



Figure 2.	 Monitoring Well Location and Groundwater Elevation Contour Map - May 23, 2006 - Former Redwood Oil Bulk Plant, 105 X Street, Eureka, California
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Figure 3.	 Site Plan - Former Redwood Oil Bulk Plant, 105 X Street, Eureka, California
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Figure 4.	 Site and Surrounding Area - Former Redwood Oil Bulk Plant, 105 X Street, Eureka, California
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Table 1.  Monitoring Well Survey Data, Well Construction Details and Depth to Ground Water - 105 X Street, Eureka, California.

Well ID Sample Date DTW (Ft) TOC (Ft, 
msl)

GWE (Ft, 
msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite/ Grout 
Interval

Notes 

5/14/2001 2.45 6.85
8/13/2001 2.92 6.38
11/9/2001 2.63 6.67
2/14/2002 1.84 7.46

5/1/2002 1.85 7.45
8/8/2002 2.91 6.39

11/15/2002 2.26 7.04
2/14/2003 1.78 7.52
5/23/2003 2.14 7.16
8/26/2003 2.85 6.45

11/17/2003 2.66 6.64
2/23/2004 1.38 7.92
5/13/2004 2.34 6.96
8/17/2004 2.76 6.54

11/23/2004 2.17 7.13
2/23/2005 1.68 7.62
8/17/2005 2.78 6.52

11/16/2005 1.46 7.84
2/14/2006 1.90 7.40
5/23/2006 2.38 6.92

5/14/2001 3.28 7.68
8/13/2001 3.63 7.33
11/9/2001 3.41 7.55
2/14/2002 2.90 8.06

5/1/2002 2.85 8.11
8/8/2002 3.71 7.25

11/15/2002 2.92 8.04
2/14/2003 2.88 8.08
5/23/2003 3.11 7.85
8/26/2003 3.65 7.31

11/17/2003 3.40 7.56
2/23/2004 2.45 8.51
5/13/2004 3.28 7.68
8/17/2004 3.49 7.47

0 - 2

MW-2 10.96 2 - 12 2 - 12 0 - 2

MW-1 9.30 2 - 12 2 - 12
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Table 1.  Monitoring Well Survey Data, Well Construction Details and Depth to Ground Water - 105 X Street, Eureka, California.

Well ID Sample Date DTW (Ft) TOC (Ft, 
msl)

GWE (Ft, 
msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite/ Grout 
Interval

Notes 

11/23/2004 2.99 7.97
2/23/2005 3.86 7.10
8/17/2005 3.55 7.41

11/16/2005 2.36 8.60
2/14/2006 2.84 8.12
5/23/2006 3.30 7.66

5/14/2001 2.81 7.56
8/13/2001 3.29 7.08
11/9/2001 2.98 7.39
2/14/2002 2.12 8.25

5/1/2002 1.99 8.38
8/8/2002 3.42 6.95

11/15/2002 2.44 7.93
2/14/2003 2.11 8.26
5/23/2003 2.38 7.99
8/26/2003 3.39 6.98

11/17/2003 2.60 7.77
2/23/2004 1.60 8.77
5/13/2004 2.72 7.65
8/17/2004 3.19 7.18

11/23/2004 2.29 8.08
2/23/2005 1.66 8.71
8/17/2005 2.96 7.41

11/16/2005 1.30 9.07
2/14/2006 1.89 8.48
5/23/2006 2.50 7.87

5/14/2001 3.19 8.01
8/13/2001 3.63 7.57
11/9/2001 3.39 7.81
2/14/2002 2.57 8.63

5/1/2002 2.42 8.78
8/8/2002 3.89 7.31

11/15/2002 3.12 8.08

0 - 2

MW-2 10.96

MW-4 11.20 2 - 12 2 - 12

2 - 12 2 - 12 0 - 2

MW-3 10.37 2 - 12 2 - 12 0 - 2

Page 2 of 4



Table 1.  Monitoring Well Survey Data, Well Construction Details and Depth to Ground Water - 105 X Street, Eureka, California.

Well ID Sample Date DTW (Ft) TOC (Ft, 
msl)

GWE (Ft, 
msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite/ Grout 
Interval

Notes 

2/14/2003 2.58 8.62
5/23/2003 2.88 8.32
8/26/2003 3.94 7.26

11/17/2003 3.10 8.10
2/23/2004 2.19 9.01
5/13/2004 3.14 8.06
8/17/2004 2.04 9.16

11/23/2004 2.93 8.27
2/23/2005 2.39 8.81
8/17/2005 3.70 7.50

11/16/2005 2.05 9.15
2/14/2006 2.46 8.74
5/23/2006 3.18 8.02

2/14/2003 2.39 7.87
5/23/2003 2.66 7.60
8/26/2003 3.36 6.90

11/17/2003 3.09 7.17
2/23/2004 1.90 8.36
5/13/2004 2.93 7.33
8/17/2004 3.25 7.01

11/23/2004 2.64 7.62
2/23/2005 2.19 8.07
8/17/2005 3.33 6.93

11/16/2005 1.94 8.32
2/14/2006 2.36 7.90
5/23/2006 2.91 7.35

MW-4 11.20 2 - 12 2 - 12 0 - 2

MW-5 10.26 2 - 12 2 - 12 0 - 2

Page 3 of 4



Table 1.  Monitoring Well Survey Data, Well Construction Details and Depth to Ground Water - 105 X Street, Eureka, California.

Well ID Sample Date DTW (Ft) TOC (Ft, 
msl)

GWE (Ft, 
msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite/ Grout 
Interval

Notes 

2/14/2003 2.03 7.66
5/23/2003 2.33 7.36
8/26/2003 3.03 6.66

11/17/2003 2.81 6.88
2/23/2004 1.56 8.13
5/13/2004 2.56 7.13
8/17/2004 2.96 6.73

11/23/2004 2.37 7.32
2/23/2005 2.17 7.52
8/17/2005 2.86 6.83

11/16/2005 1.75 7.94
2/14/2006 2.16 7.53
5/23/2006 2.50 7.19

Explanation:
DTW = Depth to Water msl = Mean Sea Level
ft = feet
TOC = Top of Casing
GWE = Ground Water Elevation

0 - 2MW-6 9.69 2 - 12 2 - 12

Page 4 of 4



Table 2.  Analytical Results for Ground Water - Monitoring Wells - 105 X Street, Eureka, California.

TPPH (D) TPPH(MO) TPPH (G) Benzene Toluene Ethylbenzene Xylenes Notes 

5/14/2001 <50 <170 <50 <0.5 <0.5 <0.5 <0.5
8/13/2001 <50 <170 <50 <0.5 <0.5 <0.5 <0.5
11/9/2001 <50 <170 <50 <0.5 <0.5 <0.5 0.51
2/14/2002 <50 <170 <50 <0.50 <0.50 <0.50 <0.50

5/1/2002 <50 <170 <50 <0.50 <0.50 <0.50 <0.50
8/8/2002 <50 <170 <50 <0.50 <0.50 <0.50 <0.50

11/15/2002 <50 <170 <50 <0.50 <0.50 <0.50 <0.50
2/14/2003 <50 <170 <50 <0.50 <0.50 <0.50 <0.50
8/26/2003 <50 <170 <50 <0.50 <0.50 <0.50 <0.50
2/23/2004 <50 <170 130 <0.50 <0.50 <0.50 <0.50
8/17/2004 <50 <170 <50 <0.50 <0.50 <0.50 <0.50
2/23/2005 --- --- 230 --- --- --- --- Sample flagged by lab.  See lab report for details.
4/21/2005 --- --- 130 <1 1.7 <1 2.0
8/17/2005 --- --- <50 <0.50 0.67 <0.50 1.0

11/16/2005 --- --- 86 6.7 4.9 1.3 6.6
2/14/2006 --- --- <100 3.0 1.7 <1.0 3.5
5/23/2006 --- --- <50 <0.50 <0.50 <0.50 <0.50

5/14/2001 190 <170 660 <0.5 <0.5 <0.5 <0.5
8/13/2001 140 <170 890 <0.5 <0.5 <0.5 <0.5
11/9/2001 <50 <170 300 <0.5 <0.5 <0.5 0.5
2/14/2002 <50 <170 <50 <0.50 <0.50 <0.50 <0.50

5/1/2002 <50 <170 180 <0.50 <0.50 <0.50 <0.50
8/8/2002 <50 <170 190 <0.50 <0.50 <0.50 <0.50

11/15/2002 <50 <170 290 <0.50 <0.50 <0.50 <0.50
2/14/2003 <50 <170 <50 <0.50 <0.50 <0.50 <0.50
8/26/2003 <50 <170 140 <0.50 <0.50 <0.50 <0.50
2/23/2004 <50 <170 <50 <0.50 <0.50 <0.50 0.5
8/17/2004 51 <170 240 <0.50 <0.50 <0.50 <0.50
2/23/2005 --- --- <50 --- --- --- ---
8/17/2005 --- --- 83 <0.50 0.51 <0.50 0.99
2/14/2006 --- --- <50 <0.50 <0.50 <0.50 <0.50

<--------------------------------------------- ppb ------------------------------------------->
Sample ID Date Sampled
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Table 2.  Analytical Results for Ground Water - Monitoring Wells - 105 X Street, Eureka, California.

TPPH (D) TPPH(MO) TPPH (G) Benzene Toluene Ethylbenzene Xylenes Notes 
<--------------------------------------------- ppb ------------------------------------------->

Sample ID Date Sampled

5/14/2001 930 <170 2,900 28 45 140 69
8/13/2001 730 <170 3,600 31 49 140 99
11/9/2001 220 <170 2,700 26 39 120 78
2/14/2002 660 <170 3,400 20 59 120 82

5/1/2002 520 <170 3,600 15 52 150 107
8/8/2002 240 <170 1,200 13 17 53 29.7

11/15/2002 310 <170 1,900 13 20 64 44.9
2/14/2003 730 <170 5,400 31 88 210 112
8/26/2003 200 <170 2,000 17 21 67 38.3
2/23/2004 360 <170 3,100 21 39 110 62.9
8/17/2004 110 <170 1,500 14 11 42 25.9
2/23/2005 --- --- 1,600 2.8 8.6 69 28
8/17/2005 --- --- 350 <0.50 1.0 1.9 3.2

11/16/2005 --- --- 800 4.1 6.0 17 20
2/14/2006 --- --- 1,000 1.2 3.9 24 15
5/23/2006 --- --- 730 0.58 1.5 7.7 6.1

5/14/2001 <50 <170 <50 <0.5 <0.5 <0.5 <0.5
8/13/2001 <50 <170 <50 <0.5 <0.5 <0.5 <0.5
11/9/2001 <50 <170 <50 <0.5 <0.5 <0.5 <0.5
2/14/2002 <50 <170 <50 <0.50 <0.50 <0.50 <0.50

5/1/2002 <50 <170 <50 <0.50 <0.50 <0.50 <0.50
8/8/2002 <50 <170 <50 <0.50 <0.50 <0.50 <0.50

11/15/2002 <50 <170 <50 <0.50 <0.50 <0.50 <0.50
2/14/2003 <50 <170 <50 <0.50 <0.50 <0.50 <0.50
8/26/2003 <50 <170 <50 <0.50 <0.50 <0.50 <0.50
2/23/2004 <50 <170 <50 <0.50 <0.50 <0.50 <0.50
8/17/2004 <50 <170 <50 <0.50 <0.50 <0.50 <0.50
2/23/2005 --- --- --- --- --- --- --- MW-4 analyzed for MTBE only, as of 12/2/04.
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Table 2.  Analytical Results for Ground Water - Monitoring Wells - 105 X Street, Eureka, California.

TPPH (D) TPPH(MO) TPPH (G) Benzene Toluene Ethylbenzene Xylenes Notes 
<--------------------------------------------- ppb ------------------------------------------->

Sample ID Date Sampled

2/14/2003 89 <170 190 <0.50 <0.50 <0.50 <0.50
5/23/2003 110 <170 300 <0.50 <0.50 <0.50 <0.50
8/26/2003 <50 <170 170 <0.50 <0.50 <0.50 <0.50

11/17/2003 51 <170 230 <0.50 <0.50 <0.50 <0.50
2/23/2004 94 <170 260 <0.50 <0.50 <0.50 <0.50
5/13/2004 62 <170 170 <0.50 <0.50 <0.05 <0.50
8/17/2004 62 <170 190 <0.50 <0.50 <0.50 <0.50

11/23/2004 460 --- 200 <0.5 <0.5 <0.5 <1
2/23/2005 --- --- 320 --- --- --- --- Sample was flagged.  See lab report for details.
8/17/2005 --- --- 120 <0.50 <0.50 <0.50 0.93

11/16/2005 --- --- 65 2.8 3.1 1.2 5.3
2/14/2006 --- --- 110 <0.50 <0.50 <0.50 <0.50
5/23/2006 --- --- 92 <0.50 <0.50 <0.50 <0.50

2/14/2003 <50 <170 <50 <0.50 <0.50 <0.50 <0.50
5/23/2003 <50 <170 58 <0.50 <0.50 <0.50 <0.50
8/26/2003 <50 <170 <50 <0.50 <0.50 <0.50 <0.50

11/17/2003 <50 <170 <50 <0.50 <0.50 <0.50 <0.50
2/23/2004 <50 <170 <50 <0.50 <0.50 <0.50 <0.50
5/13/2004 <50 <170 <50 <0.50 <0.50 <0.50 <0.50
8/17/2004 <50 <170 <50 <0.50 <0.50 <0.50 <0.50

11/23/2004 <50 --- 25 <0.5 <0.5 <0.5 <1
2/23/2005 --- --- --- --- --- --- --- MW-6 analyzed for MTBE only, as of 12/2/04.

Explanation:

TPH(D) = Total Petroleum Hydrocarbons as Diesel
TPH(MO) = Total Petroleum Hydrocarbons as Motor Oil
TPH(G) = Total Petroleum Hydrocarbons as Gasoline
ppb = parts per billion
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Table 3.  Analytical Results for Ground Water - Oxygenates - 105 X Street, Eureka, California.

Sample ID Sample Date t-Butyl alcohol 
(TBA)

MTBE Diisopropyl 
ether (DIPE)

Ethyl t-butyl 
ether (ETBE)

t-Amyl methyl 
ether (TAME)

Notes

5/14/2001 <10.0 3.9 <1.0 <1.0 <1.0
8/13/2001 <20 11 <1.0 <1.0 <1.0
11/9/2001 <20 14 <1.0 <1.0 <1.0
2/14/2002 <20 3.3 <1.0 <1.0 <1.0

5/1/2002 <20 3 <1.0 <1.0 <1.0
8/8/2002 <20 14 <1.0 <1.0 <1.0

11/15/2002 <20 3.8 <1.0 <1.0 <1.0
2/14/2003 <20 48 <1.0 <1.0 8.4
8/26/2003 <20 12 <1.0 <1.0 <1.0
2/23/2004 <10 76 <1.0 <1.0 42
8/17/2004 <10 8.1 <1.0 <1.0 <1.0
2/23/2005 --- 220 --- --- ---
4/21/2005 --- 110 --- --- ---
8/17/2005 --- 8.1 --- --- ---

11/16/2005 --- 95 --- --- ---
2/14/2006 --- 100 --- --- ---
5/23/2006 --- 7.6 --- --- ---

5/14/2001 16 73 <1.0 <1.0 <1.0
8/13/2001 <20 130 <1.0 <1.0 1.2
11/9/2001 <20 98 <1.0 <1.0 <1.0
2/14/2002 <20 12 <1.0 <1.0 <1.0

5/1/2002 22 120 <1.0 <1.0 <1.0
8/8/2002 <20 53 <1.0 <1.0 <1.0

11/15/2002 <20 29 <1.0 <1.0 <1.0
2/14/2003 <20 36 <1.0 <1.0 <1.0
8/26/2003 <20 21 <1.0 <1.0 <1.0
2/23/2004 <10 <1.0 <1.0 <1.0 <1.0
8/17/2004 <10 9.2 <1.0 <1.0 <1.0
2/23/2005 --- 16 --- --- ---
8/17/2005 --- 19 --- --- ---
2/14/2006 --- <1.0 --- --- ---
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Table 3.  Analytical Results for Ground Water - Oxygenates - 105 X Street, Eureka, California.

Sample ID Sample Date t-Butyl alcohol 
(TBA)

MTBE Diisopropyl 
ether (DIPE)

Ethyl t-butyl 
ether (ETBE)

t-Amyl methyl 
ether (TAME)

Notes

5/14/2001 <50 8.1 <2.5 <2.5 <2.5
8/13/2001 <20 <20 <1.0 <1.0 <1.0
11/9/2001 <20 <20 <1.0 <1.0 <1.0
2/14/2002 <20 4.9 <1.0 <1.0 <1.0

5/1/2002 <20 4.4 <1.0 <1.0 <1.0
8/8/2002 <20 6.3 <10 <1.0 1.4

11/15/2002 <20 6.1 <1.0 <1.0 <3.0
2/14/2003 <20 <12 <1.0 <1.0 <1.0
8/26/2003 <20 <10 <1.0 <1.0 1.2
2/23/2004 <10 <6.0 <1.0 <1.0 <1.0
8/17/2004 <10 <8.0 <1.0 <1.0 <1.0
2/23/2005 --- 6.0 --- --- ---
8/17/2005 --- 3.1 --- --- ---

11/16/2005 --- 7.9 --- --- ---
2/14/2006 --- 7.8 --- --- ---
5/23/2006 --- 2.8 --- --- ---

5/14/2001 <10.0 <0.50 <1.0 <1.0 <1.0
8/13/2001 <20 <1.0 <1.0 <1.0 <1.0
11/9/2001 <20 <1.0 <1.0 <1.0 <1.0
2/14/2002 <20 <1.0 <1.0 <1.0 <1.0

5/1/2002 <20 <1.0 <1.0 <1.0 <1.0
8/8/2002 <20 5.9 <1.0 <1.0 <1.0

11/15/2002 <20 4.7 <1.0 <1.0 <1.0
2/14/2003 <20 8.8 <1.0 <1.0 <1.0
8/26/2003 <20 6.9 <1.0 <1.0 <1.0
2/23/2004 <10 6.7 <1.0 <1.0 <1.0
8/17/2004 <10 4 <1.0 <1.0 <1.0
2/23/2005 --- 3.1 --- --- ---
2/14/2006 --- 2.3 --- --- ---
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Table 3.  Analytical Results for Ground Water - Oxygenates - 105 X Street, Eureka, California.

Sample ID Sample Date t-Butyl alcohol 
(TBA)

MTBE Diisopropyl 
ether (DIPE)

Ethyl t-butyl 
ether (ETBE)

t-Amyl methyl 
ether (TAME)

Notes

2/14/2003 <20 32 <1.0 <1.0 <1.0
5/23/2003 <20 52 <1.0 <1.0 1
8/26/2003 <20 43 <1.0 <1.0 <1.0

11/17/2003 <20 57 <1.0 <1.0 1.6
2/23/2004 <10 20 <1.0 <1.0 <1.0
5/13/2004 <10 22 <1.0 <1.0 <1.0
8/17/2004 <10 55 <1.0 <1.0 2.6

11/23/2004 <10 33 <5 <5 <5
2/23/2005 --- 8.8 --- --- ---
8/17/2005 --- 3.1 --- --- ---

11/16/2005 --- 2.2 --- --- ---
2/14/2006 --- 3.9 --- --- ---
5/23/2006 --- 1.1 --- --- ---

2/14/2003 <20 10 <1.0 <1.0 <1.0
5/23/2003 <20 41 <1.0 <1.0 1.7
8/26/2003 <20 25 <1.0 <1.0 <1.0

11/17/2003 <20 25 <1.0 <1.0 <1.0
2/23/2004 <10 5.3 <1.0 <1.0 <1.0
5/13/2004 <10 15 <1.0 <1.0 <1.0
8/17/2004 <10 25 <1.0 <1.0 <1.0

11/23/2004 <10 19 <5 <5 <5
2/23/2005 --- 9.8 --- --- ---
8/17/2005 --- 11 --- --- ---

11/16/2005 --- 9.2 --- --- ---
2/14/2006 --- 2.4 --- --- ---
5/23/2006 --- 1.2 --- --- ---

Explanation:

MTBE = Methyl Tertiary-butyl Ether
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APPENDIX C 
GRAPHS



























APPENDIX D  
FATE AND TRANSPORT MODELING


































